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Abstract: Using conventional weather data, FY-2E satellite data, Doppler radar products, lightning loca-
tion data, automatic weather station data, this paper analyzes the 4 April 2015 evening-to-night thunder-
storm gale process in Sichuan Basin. Our analysis shows that the thunderstorm gale process was formed by
the cold front forced uplift on warm air mass as well as dry and cold air into the warm area. The area of
hollow dry layer, large temperature lapse rate, coupling of high-low jet area and the low-level temperature
near the ridge were conducive to the potential area of extreme thunderstorm gale. This area provided a fa-
vorable environmental condition for the thunderstorm such as significant unstable conditions, water vapor,

dynamic uplift, etc. Cold air firstly invaded from the middle and lower layers of the northwestern part of
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the basin and triggered a series of thunderstorm cells on the low-level shear line, which developed rapidly
in the most favorable area for the development of convection. The interaction of the mesoscale vortex, the
front inflow and the posterior inflow into the northern part of the latent region led to the formation of a
single bow echo, which had much higher reflectivity and liquid water content than ordinary thunderstorm.
According to the development characteristics of radar echo, the extreme gale was caused by the wet down-
burst brought by single bow ech. The descending height of the high reflectivity factor in the bow echo
means that the sinking air stream was accompanied by a drop in precipitation particles. The dry air was
trapped in the sinking air stream and raindrops evaporated quickly, greatly increasing the intensity of the
sinking air stream, and thus increasing the strength of the gale. Our analysis also indicates that, by analy-
zing the background conditions of convective development, forecasters could identify the potential regions
for the most favorable convective development paying close attention to the location of the trigger condi-
tions and the characteristics of the radar echo shape as well as the evolution characteristics in the region

could be helpful for the early warning of gale weather.

Key words: ambient field features, single bow echo, extreme thunderstorm gale, wet downburst
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Fig. 1 The synoptic situation and wind field at 20:00 BT 4 April 2015
(a) 200 hPa, (b) 500 hPa, (c¢) 700 hPa, (d) 850 hPa
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(A : initial echo position)

g2 T2 ORI BRcR P Ao TR 1Y) BB BN S8 Sl R B O I MU 2 o 2% X O e A7

AR A M TAALNE R BIE R S TR 2 e s DI Ji i v 3 IX ek
PEA . R b R 2l BE A B % X U B E



1418 A % 544 %
200 2 200 =
(a) ) “
250 u 250 4 —T— ¥
300 | - 300 ®
o o
= 400 & 400 =
N N
S, S L
500 [ 500 [T .
600 600
700 = — 700 5 AR
14 —
850 | 850 | SUINS
925 [ 925 [ ;@
1000 1000
-80 —60 —40  —20 0 20 40 -80 —60 —40 20 0 20 40

T/C

T/C

B3 20154E4 H 4 H 08 B (a) 1 20 WF (b) F PG T-logp &
Fig. 3 T-logp of Chonggin Station at 08:00 BT (a) and 20:00 BT (b) 4 April 2015

p/hPa

103 104 105 106 A1()7 108  109°E

Bl 4 20154 4 J1 4 H 20 By 30, 4°N 0. (BA7 . C)HITH
CAA 3 R R D
Fig. 4 The 6. (unit: C) profile along
the 30.4°N at 20:00 BT 4 April 2015

(A : extreme gale position)
2 U IR T AR N 22 ) R AR R AR

2.1 MR BREHE

47 4H15.00 FY-2E 4= K F(E B ,
AP St P 30 )1 PG o R A e — A AR AL —VH R )
RERZR VU VAR s B 55 RALH 19
~24°C, FIREB R BE A 2 X, 3T b ) T840 3 YRR B
PR RERE ETFE 27~30C, KR PR E
HIRCRR K KA R E R, AP AR HE
FC PGS A R F b THE 8l & R B R . BRI
N LA B B R B m R RS AR, 19 B (K] 5a) ¥
B AR EAZMIEILT . ERs RN E . BA
N EL & A, 20 B (B 5b) ¥ 4 = R Rk A i 4
A FERT B 1 v S DX I E T R R R I R AT A R G
BT BB RBTTR A KRR % 7 2 A A 6, Rl
W B I 55 0[] s 7E 0 0 A A R X

A Xz P AR B R B I 3 P L . Maribel (2002)
PR SRR R AR ) A L SRR Rl 40 B2
DL b 11 Y T 20 e 3 7 ke R HL R AR AE D6 B
AH L DX S 0 A e . 21 i (] Se) 88 R A I 2 M
TP HA DX IO I 2 AT 2 T ek A T AR O 3 42
JHT AR DR RO L D S 38 . AR TRk 1. 57 A £
20:40 T 7B (& 5d) AT LLF . 41 [0 9 3
BV B T 22 A R I LR R Y ZOIR [
AR BT BY JZ R 2 013 DA e 2 IX PN 22 A4 7 2% B
PR S ST B 2R [l 3 B 3G ] 4 A, AR Ok KU
T R V& AR i I A A R DXL LK B v 8 I i MR X 1) 4%
RRHE ] 2 B PR TR R XL s B S R XL R X 2R
Il e 7E AR AL e R 3 A R e A

2.2 BRERANSEHELRE

SO BT e B e R R XU H v A X AR
R (R R RT3 B, N SCER S A B 2R I B
A R R B AR RRAE
2.2.1 &R@E BHR

SRR 20 B, U TR S R E S N A v b
H AR )2 AR Hb T X A D — B0 AL KL 515 T
¥ 25 SR8 1) A M AR P e oA W T 1) DX i e SRR e
X IR TRONT A AL BE L IR 1R B TFiE s, 7E 19:50
B 15 A R S R F E R (A 6a), TR 84
T FEE o B 28 4 IX MR i X — () A5 ] 67 B0 1A FF 4 A= il
568 5 35 1 (/&1 6b) S 7R 1% [l g A vp s & J8 .40 dBz LA
AT 4 ~8. 5 km 5 BE L S s [l oL
55 dBz (fii T 7.5 km &) . [0k A= i 00 07 B IF 4
K2 AR R A B, 20:08—20:47 (& 6c~6e)
W IR E R AT KN AS 55 L5 B S () Y [l 8 B 44
A TE A T R R R TR T A X B 4% T AR LA R



B R DY A — Y s DR XK e R PR 4R A IR A 0 1419

T T
100 105 110°E

25 T

T
100 105 110°E

-8 —-70 52 32 —12

25

T T
100 105 110°E

#5 201544 H 4 H TBB M EZN (as b, c; A5 . TBB, Bafr. C; B A N AL E)
R FEuh 1.5 A RO R A T (ds A BRSO B, B g X R )
(a)1900,(b)ZOOO,(c)ZlOO,(d)204O

Fig. 5
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Fig. 6 Reflectivity factor at 1. 5° elevation (a, c—1{) and reflectivity factor

profile (b) on 4 April 2015
(a) 19:50 BT, (b) 19:50 BT, (¢) 20.08 BT, (d) 20:25 BT,
(e) 20:47 BT, () 21.01 BT

(yellow arrow: front side inflow, white arrow: backward weak echo channel,

white solid line: profile position)
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Fig. 7 Reflectivity factor (a, c, e), radial velocity (b, d, {) on 4 April 2015 at 2. 4° elevation
(a, b) 21.01 BT, (¢, d) 21.09 BT, (e, D 21:23 BT

(yellow circle; middle radial convergence zone, white circle: mid cyclone

position, yellow arrow: front side inflow, white arrow: weak echo channel

in the back, black arrow: rear inflow)
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Fig. 8 Reflectivity factor (a—1) and radial velocity diagram (m—o0) at 0.5° elevation on 4 April 2015
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